School-based programmes to combat the spread of HIV have been demonstrated to be effective over the short-term when delivered on a small scale. The question addressed here is whether results obtained with small-scale delivery are replicable in large-scale roll-out. Primary School Action for Better Health (PSABH), a programme to train teachers to deliver HIV-prevention education in upper primary-school grades in Kenya demonstrated positive impact when tested in Nyanza Province. This article reports pre-, 10-month post-and 22-month post-training results as PSABH was delivered in five additional regions of the country. A total of 26 461 students from 110 primary schools in urban and rural, middle-and low-income settings participated in this repeated cross-sectional study. Students ranged in age from 11 to 16 years, were predominantly Christian (10% Muslim), and the majority were from five different ethnic groups. Results demonstrated positive gains in knowledge, selfefficacy related to changes in sexual behaviours and condom use, acceptance of HIV+ students, endorsement of HIV-testing and behaviours to post-pone sexual debut or decrease sexual activity. These results are as strong as or stronger than those demonstrated in the original impact evaluation conducted in Nyanza Province. They support the roll-out of the programme across Kenyan primary schools.
Schools have been identified as valuable venues for delivering sexual and reproductive health programming, and particularly HIV prevention education [1] [2] [3] [4] [5] [6] [7] [8] . To a large degree, this is because education delivered in schools, particularly in the primary grades, helps build foundations of knowledge and attitudes before youth become sexually active [4, 9] . As increasing numbers of countries in sub-Saharan Africa move towards universal primary education, using schools to reach large numbers of youth with sexual and reproductive health education becomes ever more enticing as tuition costs no longer keep youth out of school, resulting in larger numbers being reached. Syntheses and reviews of schoolbased sexual and reproductive health programmes have consistently shown that such interventions are effective in raising knowledge, shifting attitudes and changing reported behaviours [6, [9] [10] [11] . However, evaluations have been restricted to relatively smallscale programme delivery, typically in one region in a country. Yet, to have an impact on HIV incidence, nationwide roll-out of programming is necessary. This raises the question of whether results obtained with small-scale delivery are replicable in largescale roll-out. This article addresses the question of replicability of outcomes of Primary School Action for Better Health (PSABH), a programme designed to train teachers to deliver HIV education to upper primary school pupils in Kenya, as its delivery was expanded from one province to six of the remaining seven provinces in Kenya.
School-based HIV prevention in Kenya
In the late 1990s, the Government of Kenya began the process of developing and providing HIV and AIDS education for schools as a way to reduce new infections. This included the preparation of a syllabus and texts by the Kenyan Institute of Education and initiation of their distribution to schools in 2000, mandating one AIDS lesson a week in all grades, and, beginning in 2002, including questions about HIV and AIDS on national primary school examinations. Although this placed HIV in the primary school curriculum, there was no mechanism to train teachers to deliver the curriculum. PSABH was designed by Cf BT Education Trust (Kenya) in collaboration with the Ministry of Education, Science and Technology (MoEST), with funding from the Department for International Development (DFID), United Kingdom to deliver such training. Nationwide coverage of primary schools was envisioned from the start and built into the training and implementation design. Cf BT used MoEST resources and infrastructure for teacher training and for programme delivery and monitoring. An evergrowing cadre of Ministry trainers and Quality Assurance Officers (QASOs) was prepared to deliver in-service training to teachers and monitor programme delivery. Teacher training in pedagogy and curriculum took into account the 'typical school day' and built on common pedagogical approaches and resources already available in schools. There were no pre-set lesson plans, instead teachers were provided with instruction in HIV transmission, prevention and care, a diversity of curricular materials, and practiced participatory pedagogy, development of lesson plans and health action plans for their schools. They learned to integrate pre-set educational messaging and materials into their subject teaching and to develop, and add materials consistent with risk reduction and prevention messaging relevant to the local context of their schools. In addition, they returned to their schools with the expectation that they would train their colleagues in delivery of HIV/AIDS programming. Two 1-week training sessions were scheduled during successive school breaks to accommodate large enough numbers at one time to demonstrate capacity to cover all schools in the country within an approximate 4-year period.
Social learning theory informed the pedagogy of PSABH which included role-modelling, practice of desired behaviours and both didactic and participatory instruction. Teaching was geared to enhancing communication and solidarity among youth to help each other 'stay safe' as well as self-efficacy and skills to do so [12, 13] . The curriculum was enhanced with research-based information about cultural beliefs, the scripting of sexual encounters among youth and the gendered structure of relationships [14] . Cf BT developed a training manual [15] and supplemental teaching resources [16, 17] . PSABH activities and lessons were designed as an on-going component of the school curriculum, integrated into all subjects and combined with co-curricular activities that were available to all standard 6-8 pupils such as anonymous question boxes, a school health club and drama and music presentations with HIV/AIDS content.
In 2002, PSABH was delivered in 1250 schools in Nyanza Province with 40 of these comprising the intervention sites matched with 40 non-intervention controls (where teachers did not participate in training) that were used to evaluate impact [18] . Nyanza was chosen because of the high-HIV incidence in this province [19] . In 2003, the training was expanded to 400 schools in Rift Valley, a region of extensive agri-business with workers and families of varying ethnic backgrounds drawn together in corporate-built villages. Once evaluation results showed positive gains in Nyanza and Rift Valley [20] , gradual roll-out to additional regions began. In 2005, this was to 5000 schools from diverse regions to test the training capacity of the programme and the replicability of results. In 2007, schools were being trained in all but the most northern regions of the country which were excluded because of ongoing armed conflict and irregular operation of schools. Roll-out across the country raised the question of whether a programme developed in one region based on research with ethnic groups and E. Maticka-Tyndale et al.
social circumstances of that region could be effectively delivered in other regions.
Evaluation results: Nyanza Province
A randomized control trial with 40 matched pairs of schools in Nyanza Province randomly assigned to intervention or control group was used to test the impact of the PSABH model on student knowledge, attitudes and reported behaviours related to sexual transmission of HIV. Data were collected from standard 6 and 7 (age 11-16 years) students between February 2002 and October 2004. Results demonstrated a positive impact on programme delivery and targeted knowledge, attitudes and reported behaviours [18] . Data collection was replicated in 20 of the original intervention sites in October 2005 to assess whether programme delivery and impact continued an additional 12 months after initial training. Results were positive, demonstrating that, with no booster sessions, and despite both the loss of 13% of trained teachers and differences among teachers in the style of programme delivery, teachers continued to deliver the programme into the third school year after training and the gains made at 18 months in pupil knowledge, self-efficacy and change in reported behaviours were replicated or improved on with each new cohort of pupils [21] .
The objective of this article is to assess whether the gains made in pupil knowledge, self-efficacy related to sexual restraint and condom use and behaviour change observed in 18-and 30-month evaluations in Nyanza Province [18, 21] are replicated in diverse regions of the country.
Methods
A pre-post-post, repeated cross-sectional, quasiexperimental design was used to test whether changes in student knowledge, attitudes and reported behaviours occurred from before teachers were trained in PSABH to 10 and 22 months after training. Research procedures paralleled those used in Nyanza Province and were reviewed by the MoEST and the Research Ethics Board of the University of Windsor, Canada. The PSABH project and research were explained to parents and other community members in community meetings. Following the meetings, with approval from local School Committees, Head Teachers granted research teams access to pupils. Prior to data collection, procedures approved by the MoEST and the Canadian REB were followed to explain the research to pupils and obtain their consent to participate.
Sample
Twenty to 22 schools were randomly selected from a list of public schools in each of five regions where PSABH was scheduled to be delivered in 2005 for a total sample of 110 schools. The five regions included three urban and two rural. Two of the urban regions were in Nairobi-Nairobi 'middle class' schools and Nairobi 'slum' or informal settlement schools. The third included schools from Mombasa and Malindi, cities in Coast Province. The rural regions brought in schools from Mount Kenya where family agricultural enterprises provide a reasonable standard of living and Western Kenya where farming is primarily at the subsistence level. This insured that the sample included both urban and rural, poor and 'middle class', schools from more Muslim regions (Coast Province) and the dominant Christian population of Kenya, and included students from five ethnic groups (Kikuyu, Meru, Luhyia, Mijikenda and Embu) beyond those included in the original sample (Luo and Kisii). Schools ranged in size from a mean of 18 to 113 pupils in the targeted standards 6 and 7 with the student/teacher ratio ranging from 33 in Mount Kenya to 53-58 in all other regions. Each school was invited to send four teachers to PSABH training. The number of teachers sent ranged from 2 to 6 for each school with a median of 4, covering the head teacher, a resource teach and both the standard 6 and 7 teacher in each school.
Data collection
Evaluation data were collected from teachers and pupils before teachers were trained, 10 and 22
Replicability of impact months after training. All standard 6 and 7 pupils in attendance on data collection days completed surveys administered by a multilingual team from Steadman Research Services, Incorporated. Surveys were administered in sex and grade segregated classrooms with questions read aloud in English, Kiswahili and the dominant ethnic language. Pupils followed along and marked their answers on questionnaires printed in English and their choice from among five ethnic languages. Completed surveys were optically scanned into an SPSS database. The head teacher and 2-3 upper primary classroom teachers in each school completed self-report surveys.
Programme monitoring data were collected by QASOs employed by the MoEST and responsible for monitoring all programmes in schools during annual visits to schools.
Questionnaire and variables used in evaluation
The questionnaire completed by pupils was identical to the instrument used in the earlier evaluation in Nyanza Province [18, 21] which was developed based on the WHO/UNESCO HIV Prevention Evaluation Kit [22] . The pupil questionnaire was translated into five ethnic languages and checked for validity using back-translation.
Control variables
Student age, gender, religion, ethnic group and the region of the school were controlled in multivariate analyses.
Independent variables
The primary independent variable was time. To measure the 'programme effect' dummy variables were created for wave 2 (10 months) and wave 3 (22 months) with wave 1 (pre-programme) the base category. The effect of duration of exposure to the programme was examined in wave 3 by comparing students who were in their second year of exposure to the programme (coded 1) to those in their first year (coded 0).
Outcome measures
Knowledge was measured with two summative scales of six items each. The first assessed factual knowledge about HIV transmission with questions that asked about preventing HIV infection by: refraining from sex, not sharing razor blades or knives, using a condom, remaining faithful to one uninfected partner, insuring injections and circumcisions were done with sterile instruments. The second assessed endorsement of local myths that you could prevent infection by: not wearing the clothes of someone with AIDS, having fewer sexual partners, avoiding sex with thin people, not sharing a plate of food with an infected person, avoiding being bitten by mosquitoes or not shaking hands with someone with AIDS. For each scale, affirmative responses were coded 1, and disclaimers coded 0. Consequently, higher scores on the factual knowledge scale indicated more correct responses (a desirable outcome) and higher scores on the myth scale indicated endorsement of a greater number of myths (an undesirable outcome).
Two measures of self-efficacy and two of normative attitudes were used. Responses to the question 'I can say no to sex' (yes ¼ 1; no or don't know ¼ 0) measured self-efficacy with respect to sexual restraint. The summation of responses to two questions (yes ¼ 1; no or don't know ¼ 0) measured condom use self-efficacy: 'I can talk to my boyfriend/girlfriend about using a condom' and 'If I must play sex, I can make sure we use a condom'. Norms towards people infected and HIV testing were measured with two questions: 'You should not sit next to someone in school who has HIV or AIDS' (agree or don't know ¼ 0; disagree ¼ 1) and 'If someone thinks they are infected with HIV, they should go for a test' (agree ¼ 1; disagree or don't know ¼ 0).
Communication about HIV and AIDS was measured with two summative scales. The first measured how many of six topics related to resisting sexual activity or using condoms (each coded yes ¼ 1; no ¼ 0) had been talked about in school in the current term. The second asked six questions about whether pupils themselves had taken the initiative E. Maticka-Tyndale et al.
to communicate about HIV and AIDS (yes ¼ 1; no ¼ 0) with teachers, in school clubs or using the anonymous question box.
For variables measuring pupils' sexual activity and condom use, the desirable behaviour was coded 1 and undesirable coded 0. One variable measured whether pupils who had not yet engaged in sexual intercourse prior to the programme were still virgins at the time of data collection. For comparison, the parallel time period for wave 1 (pre-programme) data was either the year before data collection for wave 1-2 comparisons or the 2 years before data collection for wave 1-3 comparisons. Three additional measures of sexual activity were: refusing to play sex in the past 3 months (yes ¼ 1; no ¼ 0); avoiding places to avoid playing sex in the past month (yes ¼ 1; no ¼ 0) and for those who were already sexually experienced, engaging in sex in the past 3 months (yes ¼ 0; no ¼ 1). To measure condom use pupils who were sexually experienced were asked whether a condom was used at last intercourse (yes ¼ 1; no ¼ 0).
Data analysis
STATA 12 was used to perform hierarchical ordinary least squares and logistic regression analyses on pupil responses weighted to compensate for the clustered sampling design. The first block of variables entered were the demographic controls, followed in the second block by the measure of 'programme effect' in wave 2 and by both 'programme effect' and exposure in wave 3. Four regressions were run for each dependent variable, including separate analyses for males and females and within gender to test for changes between waves 1 and 2 and between waves 1 and 3. Analyses were preceded by diagnostic tests to establish whether variables met the assumptions of the planned regression.
Programme monitoring
Delivery of the programme was assessed based on reports of QASOs, teachers and pupils. QASOs visited each school 12-14 months after the PSABH training. They recorded evidence of HIV/AIDS programming based on a review of teacher lesson plans, pupil workbooks, classroom observations of classroom, school records of the frequency of response to anonymous question boxes, school health club meetings and other co-curricular activities that dealt with HIV/AIDS topics, and the presence of teaching and learning resources such as posters and books. These were combined into a scalar measure of 'implementation' using a metric of 0-10. On questionnaires, teachers and pupils responded to questions about the teaching about HIV and AIDS in regular classroom subjects, presence and use of anonymous question boxes, health clubs and other co-curricular activities. Responses were summed to produce parallel self-reported 'teacher implementation' and 'pupil implementation' scores for each school ranging from 0 to 10.
Results
The 26 462 primary school pupils who participated in the study (see Table I ) were relatively evenly distributed across the three waves of data collection, and between the two school grades. Age ranged from 11 to 16 years with the majority 13-14 years. Christians predominated (89%) with only 10% Muslim and <1% reporting other religions. Female students were in the slight majority (52%) compared with males (48%). Luhyia and Kikuyu were the dominant ethnic groups in the sample, with Luo, Mijikenda and Embu also represented in sufficient numbers to consider results representative of pupils from these ethnic groups living in the five regions sampled.
In Table II we see that, at wave 1, only 9% of girls and 29% of boys reported ever engaging in sexual intercourse, with well under 10% of boys and fewer than 5% of girls reporting sexual debut in the past 1 or 2 years. Recent strategies to resist sexual activity included refusing sex (22% of boys and 16% of girls) or restricting where one goes to avoid sexual activity (31% of boys and 25% of girls). Among those with sexual experience, $30% engaged in sex in the past 3 months and 20% reported condom use at last intercourse.
Table III provides implementation scores derived from monitoring conducted by the QASOs and Replicability of impact reports of teachers and pupils as well as for intervention and control sites in the original evaluation sample in Nyanza Province for waves 1 and 2 of data collection. Implementation scores from teachers and pupils show statistically significant increases from wave 1 (before teacher training) to wave 2. This is comparable to the gains made in intervention sites in Nyanza. We note that there were no significant gains in Nyanza control sites. The only significant changes between waves 2 and 3 were in teacher scores in Nairobi Formal Income schools. All other sites, including Nyanza intervention and control, demonstrated neither further gains nor losses in implementation. There was consistency between teacher and QASO reports of training that occurred in schoolsi.e. where teachers who attended PSABH trained their colleagues-with such training reported in 80-100% of schools in each region. These results support the conclusion that once teachers completed training, comparable levels of programme delivery were present in schools throughout the evaluation period and that these levels were significantly different than those recorded in control schools in Nyanza Province and in all schools prior to teacher training. Table IV provides results for knowledge and attitude measures. With the exception of factual knowledge and condom self-efficacy, the programme was associated with beneficial gains at both waves 2 and 3 in rejection of transmission myths, self-efficacy in declining sexual activity, willingness to sit next to an infected classmate and endorsing HIV testing. Condom self-efficacy improved by wave 3 as did factual knowledge, but in the latter case, only for male students. Gains increased with an additional year's exposure to the programme. All effects are stronger at wave 3 than wave 2. With the exception of condom self-efficacy, all are stronger for girls than boys.
Table V moves to considerations of reported behaviours. Programme and exposure effects are significant across waves and genders for both communication measures, suggesting that training teachers increases their communication with students about sexual activity and condom use and also empowers students to ask questions. As with communication, there are fairly consistent, desirable E. Maticka-Tyndale et al. *P < 0.05; **P < 0.01; ***P < 0.001. Replicability of impact effects on actions reported by students that help them refrain from sexual activity. Effects are stronger for female than male students, suggesting that it is young women who take up these strategies more than young men. Results for sexual activity and condom use are less encouraging. Considering first sexual intercourse or sexual debut, fewer male students reported sexual debut between waves 1 and 2 than in the same time period prior to wave 1; however, this was not the case between waves 1 and 3. For females, fewer females reported debut between waves 1 and 3 than in the same time period prior to wave 1 and the coefficients for wave 1 to 2 and for exposure effect were in the same direction, although not statistically significant. For students who reported that they were sexually experienced, the programme had no effect on their reports of sexual activity in the 3 months prior to data collection. In terms of condom use, girls reported less condom use at last intercourse at wave 2 than at wave 1.
Comparing results from analyses in the five regions included in this article to those obtained in Nyanza Province both for the 18-month [18] and the 30-month [21] evaluations (Table VI) , it is evident that with teachers trained using the PSABH method and curriculum, student improvements in knowledge, self-efficacy related to delaying sexual activity and using condoms, communication about sexuality and HIV/AIDS and post-ponement of sexual debut are realized in samples in seven of Kenya's eight provinces. Results for reports of sexual activity in the past 3 months for students in the new regions fall short of findings in Nyanza and reports of condom use were not significantly improved in any provinces or regions. *P < 0.05; **P < 0.01; ***P < 0.001.
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Discussion
Kenya's national HIV/AIDS education programme for upper primary school pupils included a list of topics and teaching and learning resources which were distributed to each school beginning in 2000 together with a requirement to teach one HIV/AIDS lesson per week. There was little teaching about HIV and AIDS found at baseline data collection, prior to training teachers, in schools either in Nyanza Province surveyed in 2002 [18] or schools surveyed for this paper in 2005. Control schools in Nyanza Province, where teachers received no training, showed no significant changes in programme delivery over an 18-month period. Low levels of programme delivery were also reported by Njue et al. [23, 24] based on teacher interviews in two other regions of Kenya in 2004. In in-depth interviews with teachers who were part of this study as well as interviews for the Njue et al. study, teachers cited lack of training, lack of comfort with the subject matter, religious and parental objections to programme content, and lack of knowledge of how to fit the programme into the curriculum and daily class and school activities as reasons for not delivering HIV/AIDS education in their classes. Both survey responses and interviews with teachers following training in Nyanza as well as the regions included in this study [18, 20, 21] demonstrated significant improvements in all these areas as well as teachers reporting they felt adequately trained and able to deliver the curriculum. Increases in programme delivery were evidenced in improved implementation scores of both teachers and pupils, as well as relatively high levels of implementation reported by QASOs in their monitoring activities. These support a conclusion that the philosophy, form and content of teacher training used in the PSABH programme contributes substantially to teachers' ability to deliver the MoEST developed HIV/AIDS education programme.
The similarity of outcomes in student gains as well as in programme implementation across sites in all seven provinces supports the replicability of results as PSABH moved to diverse regions outside Nyanza Province where it was originally designed and tested. Several less favourable results require further scrutiny. Absence of a reported decrease in sexual activity in the past 3 months is one such result. Differences in results may be related to differences in the proportion of youth with sexual experience. In Nyanza, half of the youth reported sexual activity before programme initiation. This compares to 29% of males and 9% of females in the regions covered in the current analyses. The [18, 21] and five new regions at 10 and 22 months post-initiation very meagre change in recent sexual activity in the new regions may result from the small sample of youth with sexual experience, especially among female students. Alternatively, it may reflect a difference between samples of youth living in a region where sexual activity is not uncommon (Nyanza) as compared to those living in a region where it is (the new regions). Those youth who have already diverged from the typical or normative behaviour for their age group may be driven by factors other than those addressed in the school programme. Clearly these require further investigation and are the subject of a future paper.
Reported condom use proved difficult to increase in all regions. Such difficulties have been repeatedly noted [25] [26] [27] . Catherine Campbell and her colleagues have discussed these in considerable detail with respect to school-based programmes in South Africa [25, 28, 29] . In a review of the diverse intrapersonal, interpersonal, cultural and social influences that influence condom use in sub-Saharan Africa, Maticka-Tyndale [26] came to the conclusion that there is little that supports condom use and much that inhibits it. Sexual initiation and intimacy are scripted within a complex web of social and cultural beliefs and relationships related to growing up, gender, power, community rituals and family obligations that make it difficult to change any aspect of sexual interaction, including condom use, without changing the multiple, interconnecting strands in that web [14, 26, 27, 30] . Based on their research in South Africa, Campbell and her colleagues argued that school programmes on their own are unlikely to produce behaviour change, especially when youth face social and cultural forces in their communities that support the status quo. They proposed that community-level change was necessary for youth to be able to act on what they learned in school and change their sexual practices [25, 28, 29] . Maticka-Tyndale and Tenkorang [31] tested a model that included community influences using the Nyanza data and, consistent with the proposition of Campbell and her colleagues, community-level factors were found to have a significant influence on condom use. Arnold et al. using data with a similar age group in Nigeria also found that when school programming was combined with community programming, there was considerably more reported gains, including in behaviours, than with school programming on its own [32] .
Two trends evidenced across analyses in all regions are important to consider when looking to schools as an avenue for reducing vulnerability to HIV. First, results became stronger in the second as compared to the first year of programme implementation. This occurred despite the absence of any 'booster' training for teachers. Such strengthening of results was evidenced both in the original Nyanza samples [21] and in this five-new-region sample. This suggests that the ability of teachers to impart information on the sensitive topics of HIV/AIDS and sexuality in a way that enhances student learning may improve with time and experience. This is encouraging, given the discouraging findings of other researchers that have described the difficulties teachers have in delivering HIV/AIDS programming [23, 24, [33] [34] [35] .
The second trend is the stronger results for students in their second year as compared to their first year of learning. This study did not have a direct measure of pupil participation in programming, only whether pupils were in their first or second year of attendance following teacher training. However, given the comparability of implementation scores of both teachers and students over the 2 years and the fact that implementation included both school-wide as well as in-class activities, it is likely that exposure to the programme was present in all participating schools. While the first trend supports a conclusion that teaching improves with time, this second trend supports a conclusion that learning may increase with time. These results remind us that change, in teaching practices and in learning, takes time. They support the need for evaluations that give programmes a chance to effect change, collecting data 1, 2 and even 3 years after programme initiation. The results also suggest that continued programming is desirable. The HIV programming in Kenyan primary schools was integrated throughout subject matter, including both inclass and out-of-class activities, and was delivered continuously over every school year. Thus, teachers E. Maticka-Tyndale et al.
and students were engaged in HIV education on an on-going basis, giving them the time to improve and strengthen their response.
What must be recognized is that this evaluation tested the effect on student outcomes of training teachers to deliver an existing HIV/AIDS educational programme. The curricular materials, mandate to teach one AIDS lesson a week and directives with respect to integrating and infusing materials throughout all school subjects, were the same across all schools in Kenya and predated data collection by several years. What PSABH added was a setting and context in which teachers reviewed the curriculum, discussed potential concerns they had, sorted through contradictions between their own beliefs and the facts as presented in the educational package, learned and practiced pedagogical techniques beyond those commonly used, developed teaching strategies for dealing with contentious topics such as condoms and considered HIV/AIDS vulnerabilities and learning needs in the contexts of local experiences of youth from diverse ethnic groups and life circumstances. Research on school, teacher and student responses to and experiences with the Ministry's HIV/AIDS curriculum and teaching directives in the absence of such training [23, 24] is consistent with data collected prior to training in the new regions and with data collected in the control sites in Nyanza Province [36, 37] . Teachers had difficulty with the curriculum and were not delivering the prescribed HIV/AIDS education. Students were left with many unanswered questions, conflicting messages and lessons that did not speak to their lived experiences [23, 24, 36, 37] . What is demonstrated here is that providing teachers with training is essential to their effective delivery of this HIV/AIDS educational programme.
Limitations
There are several limitations to articulating a firm conclusion that PSABH effects enhanced knowledge, beneficial attitudes and initiation of behavioural strategies that may decrease student vulnerability to HIV infection. First, while the clustered randomized control design of the evaluation of PSABH 18 months after teacher training supported conclusions that it was the programme that could be credited with the differences evidenced between control and intervention schools [18] , the pre-post-post design of the evaluation in the five new sites cannot. Results may well be influenced by other activities in communities. We suggest, however, that the volume of consistent evaluation results presented here and in earlier publications support the external validity of the original [18] as well as the subsequent results [21, 38] and generalizability to diverse regions in Kenya.
Second, the cross-sectional sample does not allow us to speak about changes within students, nor can we assess the sustainability of changes over time for individual students. The design tests the sustainability of the programme, i.e. its ability to produce the same results in successive cohorts of students, which is the focus of this paper. A paper published comparing knowledge, attitudes and reported behaviours of secondary school students who attended primary schools with teachers who participated in PSABH training to those who did not suggests the impact on behaviour is sustained over multiple years [38] .
Third is the limitation of self-reports of sexual behaviour. Research in Tanzania provides evidence that self-reports of sexual behaviour, especially when provided in association with a programme that promotes behaviour change, are not necessarily valid [39] . However, biased reporting is less likely to influence knowledge and attitudinal measures, where change was most evident in this evaluation.
This article does provide a response to a limitation acknowledged in the earlier papers that reported results for only Nyanza Province. The replicability of that earlier research beyond Nyanza is no longer in question.
Conclusion
Coates et al. [40] recommend school-programming as a foundation on which to build additional behavioural strategies to reduce HIV incidence. They Replicability of impact remind us that while such programming may not be sufficient to curb the epidemic on its own, it most certainly is a necessary component of an overall HIV strategy. What has been demonstrated in repeated evaluations [18, 21, 38] is that PSABH coupled with the HIV/AIDS education and prevention programming developed by the MoEST in collaboration with Cf BT Education Trust and the Kenyan Institute for Education, reduces youth vulnerability to HIV infection through enhancing their knowledge, attitudes, self-efficacy and skills and abilities to avoid or refuse sexual activity. Recognizing that combating HIV was a national project, the Kenyan MoEST (with DFID support) rolled-out the PSABH programme to all primary schools in Kenya in 2007.
